Introduction
The study of molecular ordering and molecular motion in liquid crystals through EPR spectroscopy is a well established technique. We report in this paper on the order parameter o in two liquid crystals: N-(p-ethoxy benzylidene) -p-amino benzonitrile (PEBAB) and N-(p-ethoxy benzylidene)-p-nbutyl aniline (EBBA). Vanadyl Acetyl Acetonate (VAAC), a paramagnetic molecule, was used as a probe in studying the nature of the nematic phase of these liquid crystals. The dielectric anisotropy in EBBA is -ve, while it is highly +ve in PEPAB. This prompted us to take up this study.
Experimental
The transition temperatures and phases were determined with a polarising microscope and by Reprint requests to C. R. K. Murty, Department of Physics, Nagarjuna 'University, Nagarjunahagar, 522510 (India).
EPR spectra of both PEBAB and EBBA were recorded with a Varian E-12 X-band spectrometer. The temperature of the samples was controlled with a Varian E-257 variable temperature accessory and recorded with a copper constantan thermocouple inside the quartz tube.
Theory
The EPR spectrum of VAAC (5 = 1/2 and / = 7/2) consists of eight well resoved hyperfine lines around g = 2. When VAAC is aligned in a nematic host matrix and is tumbling freely, the alignment is measured by an order parameter o (Fryburg et al.
where O is the angle between the direction of the director and the V = 0 direction of the VAAC molecule.
(a) is the average hyperfine coupling constant in the nematic phase. Complete ordering of the liquid crystal in the magnetic field would correspond to an order parameter o = -0.5.
Results and Discussion

PEBAB:
By lowering the temperature from 130 °C to 125 °C the width of the eight lines of the spectrum did narrow continuously. At 125 °C the order parameter did rise sharply from -0.02 (isotropic phase) to -0.18 (nematic phase) indicating the transition to be of first order. With a further lowering of the temperature the order parameter did again increase continuously (cf. Figure 1 ). means that the molecular potential in PEBAB is nearer to spherical symmetry.
EBBA:
The variation of the order parameter 0 with temperature is shown in Figure 2 . The o value in the nematic phase at the isotropic to nematic transition is -0.153 and increases to -0.437 at 12 °C. The interesting observation in EBBA is a sudden discontinuity in the slope of the curve o = f(T)
around T = 30 °C.
To explain this, it may be pointed out that there can be hindered motions of VAAC molecules different from that of tumbling. Hindered motion should cause asymmetry of the eight line spectrum which is not observed even at 10 "C as shown in Figure 3 . Apart from this the viscosity and order parameter are smoothly varying functions [4] . Hence the possibility of hindered motion of YAAC molecule is ruled out. It is therefore felt that some other mechanism is responsible for this discontinuity at T -30 C. To explain the discontinuity further studies are being taken up. nature was recorded and is shown in Figure 4 . EBBA was not reported having glassy nature previously, even if the cooling rate was 500 K/ minute [5] . Good correspondence between theoretical and experimental curves o = f(Tc -T) is found (see Figure 5 ).
Conclusions
1. In PEBAB, higher order terms for the molecular potential are to be included to explain the discrepancy of experimental and theoretical curves a = f(Tc -T).
2. Other than viscosity, there is some mechanism responsible for the discontinuity around T = 30 °C in the slope of the order parameter curve in EBBA.
3. A spectrum reminiscent of glassy nature is observed in EBBA at -60 °C.
